A Wiener-Hermite set of statistically orthogonal random functions in phase space is introduced for investigation of electrostatic plasma turbulence. Expansions of the random distribution functions in terms of the random base are considered and the equations governing the dynamics of the deterministic Wiener-Hermite Kernels are derived.
Introduction
Expansion of a random function in terms of an orthogonal random base was introduced by Cameron and Martin [1] and Wiener [2] , Meecham and Siegel [3] and Meecham and Jeng [4] applied this technique to the problem of hydrodynamic turbulence. Recently, Jahedi and Ahmadi [5] used it in their study of nonlinear structures subjected to random loads. The technique is now well known as the Wiener-Hermite expansion method.
The possible utility of the Wiener-Hermite expansion in closure of strong plasma turbulence was pointed out by Ahmadi [6] .
In the present work the Wiener-Hermite method is applied to the problem of strong electrostatic plasma turbulence. Statistically orthogonal random base functions in phase space are introduced. The random distribution functions of ions and electrons are expanded in terms of the Wiener-Hermite set and the equations for the deterministic kernels are derived. "Closure" is achieved by discarding the forth and higher order terms in the Wiener-Hermite series. Deterministic evolution equations for the Wiener-Hermite kernel functions are derived and discussed.
Basic Equations
The equations governing the evolution of the distribution functions of electrons and ions in an 
where X stands for the pair x, v. Here, x is the position vector, v is the velocity vector, e a and m, are charges and masses of particles, a = 1, 2 standing for electrons and ions, respectively. Summation convention is employed on Latin indices. When the plasma is in a turbulent state, the distribution functions become random functions of space and time.
To construct an appropriate Wiener-Hermite random base, we introduce a two component white noise process oc a (X) defined in the phase space. a a (X) has the following statistical properties:
where an angular bracket stands for the expected value. The elements of the Wiener-Hermite set are defined by
This set is a statistically orthogonal complete base. The expansions of the distribution functions in terms of the Wiener-Hermite set are given by
where Fty,... are deterministic kernel functions whose time dependence is implicitly understood. The first term in the series is the mean value of the corresponding distribution function. The second term is the Gaussian part and the third and higher order terms correspond to the non-Gaussian part of the distribution functions. Substituting the series given by (4) 
